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Amendments 
In the Claims: 



1. (Currently Amended) A continuous motion robotic device for processing objects, 
the device comprising: 

a first robotic arm; 
a second robotic arm; 
a third robotic arm; 

wherein the robotic arms are decoupled and each configured to rotate a full 360° 
and each include an end effector for performing work on an object, and 
further wherein the robotic arms are arranged about a common central axis 
relative to one anothe r, and further wherein at least one of the arms has 
unrestricted motion control independent of the others ; and 
a drive system commonly controlling the robotic arms, the drive system defining a 
central axis about which prop e lling the robotic arms about a central axis 
rotate. 




2. (Original) The device of claim 1, wherein the robotic arms are identical. 

3. (Original) The device of claim 1, wherein each of the robotic arms includes a 
first, second and third primary link. 

4. (Withdrawn) The device of claim 3, wherein the drive system includes a first 
input driving each of the first primary links, a second input commonly driving each of the second 
primary links, and a third input commonly driving each of the third primary links. 

5. (Withdrawn) The device of claim 4, wherein at least one of the first, second and 
third inputs includes a servo-motor. 

6. (Withdrawn) The device of claim 4, wherein at least one of the first, second and 
third inputs includes a cam. 
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7. (Withdrawn) The device of claim 6, wherein the cam is a barrel cam. 

8. (Original) The device of claim 1, wherein each of the robotic arms includes a 
first primary link, a second primary link, a first primary joint connecting the first primary link to 
the drive system, and a second primary joint connecting the first and second primary links. 

9. (Original) The device of claim 8, wherein the second primary joints are rotary 

joints. 

10. (Withdrawn) The device of claim 8, wherein the second primary joints are 
sliding joints. 

1 1 . (Withdrawn) The device of claim 8, wherein the first primary joints are coupled 
to one another and the second primary joints are coupled to one another by the drive system such 
that upon activation of the drive system, the robotic arms are directed through substantially 
identical paths and the end effectors are positioned at a substantially identical radial distance 
relative to the center point at any point in time. 

12. (Withdrawn) The device of claim 1 1 , wherein the robotic arms each further 
include a third primary link connected to the second primary link by a third primary joint, each of 
the third primary joints being coupled to one another by the drive system. 

13. (Withdrawn) The device of claim 12, wherein the drive system includes: 

a first input including a first central shaft and a first hub, the first primary links 

being rigidly affixed to the first hub such that the first hub defines the first 
primary joints and rotation of the first hub commonly rotates the first 
primary links; 

a second input including a second central shaft and a second hub, the second 
primary joints being commonly coupled by the second hub such that 



3 



Application No.: 09/905095 



Case No.: 56226US002 



rotation of the second hub commonly rotates the second primary links 
about the second primary joints, respectively; and 
a third input including a third central shaft and a third hub, the third primary joints 
being commonly coupled by the third hub such that rotation of the third 
hub commonly rotates the third primary links about the third primary 
joints, respectively. 

14. (Withdrawn) The device of claim 13, wherein the third input further includes a 
plurality of secondary connectors, respective ones of which couple respective ones of the third 
primary joints and the third hub, the secondary connectors being commonly driven by the third 
hub. 

15. (Withdrawn) The device of claim 14, wherein at least one of the secondary 
connectors is a pulley belt. 

16. (Withdrawn) The device of claim 13, further including a secondary link 
connecting the second hub to the second primary link. 

17. (Withdrawn) The device of claim 13, further comprising a secondary link 
connecting the third hub to the third primary link. 

18. (Original) The device of claim 8, wherein the first primary joints and the 
second primary joints move independent of one another such that upon activation of the drive 
system, the robotic arms are directed through substantially identical paths and the end effectors 
are positioned at a different radial distance relative to the centerpoint during at least one point in 
time. 

19. (Original) The device of claim 18, wherein the drive system includes: 

a closed loop track having an instant center at any point in time that defines the 
center point; and 
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a plurality of first carts separately and moveably coupled to the track, respective 
ones of which define respective ones of the first primary links, the instant 
center point of the track defining the first primary joint. 

20. (Original) The device of claim 19, wherein each of the robotic arms further 
includes a third primary link connected to the second primary link by a third primary joint. 

21. (Original) The device of claim 19, wherein the drive system further includes a 
plurality of second joint servo-motors, respective ones of which are connected to and drive 
respective ones of the second primary joints. 

22. (Original) The device of claim 21, wherein each of the robotic arms further 
includes a third primary link connected to the second primary link by a third primary joint, and 
further wherein the drive system further includes a plurality of third joint servo-motors, 
respective ones of which are connected to and drive respective ones of the third primary joints. 

23. (Withdrawn) The device of claim 19, wherein the drive system further includes: 
a plurality of second carts separately and moveably mounted to the track, 

respective ones of which are connected to respective ones of the second 
primary joints. 

24. (Withdrawn) The device of claim 23, wherein the drive system further includes: 
a plurality of coupler links connecting respective ones of the plurality of second 

carts to respective ones of the second primary joints. 

25. (Withdrawn) The device of claim 23, wherein each of the robotic arms each 
include a third primary link connected to the second primary link by a third primary joint, the 
drive system further comprising: 

a plurality of third carts separately and moveably coupled to the track, respective 
ones of which are connected to respective ones of the third primary joints. 
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26. (Withdrawn) The device of claim 25, wherein the drive system further includes: 
a plurality of coupler links connecting respective ones of the plurality of third 

carts to respective ones of the third primary joints. 

27. (Original) The device of claim 19, wherein the track includes an inner guide 
member and an outer guide member, each of the carts being moveably mounted between the 
guide members. 

28. (Original) The device of claim 27, wherein the drive system further 
comprises: 

a stationary gear coaxially disposed below the track, the stationary gear having a 

toothed surface extending adjacent the inner guide member; and 
a plurality of drive gears, respective ones of which are secured to respective ones 
of the plurality of carts, the drive gears being configured to interface with 
the stationary gear upon final assembly; 
wherein rotation of the drive gears causes the respective cart to articulate about 
the track via the stationary gear. 

(Withdrawn) The device of claim 27, wherein the drive system further 

a magnet system positioned below the track; and 

a plurality of linear motors, respective ones of which are secured to respective 
ones of the carts, the linear motors being configured to interact with a 
magnetic field generated by the magnet system upon final assembly; 
wherein energization of the linear motors causes the respective cart to articulate 
about the track. 

(Withdrawn) The device of claim 27, wherein the drive system further 

four barrel cams arranged below the track, each of the barrel cams forming at least 
one cam track; and 
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29. 

comprises: 



30. 

comprises: 
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a plurality of followers, respective ones of which extend from respective ones of 
the carts, the followers being sized to be slidably engaged within the cam 
tracks; 

wherein rotation of the barrel cams causes the carts to articulate about the track 
via interaction between the respective followers and the cam tracks. 

3 1 . (Withdrawn) The device of claim 18, wherein the drive system includes: 

a plurality of first rotatable cylinders, respective ones of which define respective 

ones of the first primary joints; and 
a plurality of second rotatable cylinders, respective ones of which are connected to 

respective ones of the second primary joints; 
wherein the cylinders are coaxially stacked and are separately rotatable. 

32. (Withdrawn) The device of claim 3 1 , wherein each of the robotic arms further 
includes a third primary link connected to the second primary link by a third primary joint, the 
drive system further including: 

a plurality of third rotatable cylinders, respective ones of which are connected to 
respective ones of the third primary joints. 

33 . (Withdrawn) The device of claim 3 1 , wherein each of the first and second 
cylinders are rings having an inner surface forming cam paths. 

34. (Original) The device of claim 1 , wherein each of the three robotic arms are 
co-planar. 



35. (Withdrawn) The device of claim 1 , wherein each of the robotic arms extend 
from a hub of the drive system in different planes. 

36. (Withdrawn) A continuous motion robotic device for processing objects, the 
device comprising: 

a plurality of robotic arms, each including: 
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a first primary link, 

a first primary joint about which the first primary link rotates, 

a second primary link, 
a second primary joint connecting the second primary link to the first primary link, 
an end effector for performing work on an object, a spatial position of the end effectors 
being determined by the respective first and second primary links; 

wherein each of the first primary links are continuously rotatable about a common 

axis; 

wherein the first primary joints are coupled to one another and the second primary 

joints are coupled to one another; and 
a drive system for controlling the robotic arms, the drive system including a first 

input commonly driving the first primary joints and a second input 

commonly driving the second primary joints. 

37. (Withdrawn) The device of claim 36, wherein the second primary joints are 
rotary joints. 

38. (Withdrawn) The device of claim 36, wherein the second primary joints are 
sliding joints. 

39. (Withdrawn) The device of claim 36, wherein the first input includes a rotatable 
hub defining the first primary links and a center point of the hub defining the first primary joints. 

40. (Currently Amended) A method of processing objects within a workspace, the 
method comprising: 

providing a robotic system including three commonly centrally arranged robotic 
arms each including an end effector, the robotic arms extending radially 
from a hub defined by a drive system, wherein the drive system commonly 
drives the three robotic arms , wherein the arms remain evenly spaced and 
at identical radial distances when the arms are coupled or at least one of 
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the arms has unrestricted motion control independent of the other when the 
arms are decoupled ; 
determining a first desired path for the end effector based upon parameters of a 
first workspace; 

configuring the drive system to articulate the end effectors through the first 
desired path; 

positioning the robotic system within the first work space; and 
operating the drive system such that the end effectors pass through the first 
desired path to process objects within the first workspace. 

41. (Withdrawn) The method of claim 40, wherein the first desired path includes 
each of the end effectors being positioned at substantially identical radial distances relative to a 
center of the hub at any point in time. 

42. (Original) The method of claim 40, wherein the first desired path includes at 
least two of the end effectors being positioned at different radial distances relative to a center of 
the hub during at least one point in time. 

43. (Original) The method of claim 40, wherein each robotic arm has three 
primary links and the drive system includes three inputs controlling movement of each of the 
three primary links, respectively, and further wherein configuring the drive system includes 
configuring each of the inputs to produce the first desired path. 

44. (Original) The method of claim 40, further comprising: 

determining a second desired path for the end effectors based upon parameters of 

a second workspace; 
reconfiguring the drive system to articulate the end effectuators through the 

second desired path; 

positioning the robotic system within the second work space; and 

operating the drive system such that the end effectors pass through the second 

desired path to process objects within the second workspace. 
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45. (Original) The method of claim 44, wherein each of the robotic arms includes 
three primary links and the drive system includes three inputs controlling each of the three 
primary links, respectively, and further wherein reconfiguring the drive system includes 
reconfiguring the three inputs. 

46. (Withdrawn) The method of claim 45, wherein the three inputs each include a 
cam, and further wherein reconfiguring the three inputs includes changing at least one of the 
cams. 

47. (Original) The method of claim 45, wherein the three inputs each include a 
servo-motor, and further wherein reconfiguring the three inputs includes altering the output of at 
least one of the servo-motors. 

48. (Original) The method of claim 40, further comprising: 
determining a second desired path for the end effectors based upon revised 

parameters of the first workspace; 
reconfiguring the drive system to articulate the end effectuators through the 

second desired path; and 
operating the drive system such that the end effectors pass through the second 

desired path to process objects within the first workspace. 

49. : (Original) The method of claim 48, wherein the revised parameters are based 
on information provided by a feedback sensor. 

50. (Withdrawn) A method of processing objects within a workspace, the method 
comprising: 

providing a continuous motion robotic system including a plurality of robotic 

arms each including a first primary link, a first primary joint about which 

the first primary link rotates, a second primary link, a second primary joint 

connecting the first and second primary links, an end effector positioned 
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by the first and second primary links, and a drive system, wherein the first 
primary links are coupled to one another and the second primary links are 
coupled to one another; 
determining a first desired path for the end effector based upon parameters of a 
first workspace; 

configuring the drive system to articulate the end effectors through the first 
desired path; 

positioning the robotic system within the first work space; and 
operating the drive system such that the end effectors pass through the first 
desired path to process objects within the first workspace. 



1y 5 1 . (New) The device of claim 1, wherein the unrestricted motion is a dwell when the 
^ ' other arms are rotating. ^ 
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